Release of hypothalamic corticotropin-releasing hormone and arginine-vasopressin by interleukin 1 beta and alpha MSH: studies in rats with different susceptibility to inflammatory disease.
The susceptibility of Lewis rats is related to blunted hypothalamic-pituitary-adrenal (HPA) axis responsiveness to a variety of inflammatory and neuroendocrine stimuli. In contrast resistance to inflammatory disease of histocompatible Fischer rats is associated with their intact HPA axis responses to the same stimuli. We have examined the contribution of IL-1 beta to in vitro corticotropin-releasing hormone (CRH) and arginine vasopressin (AVP) release from hypothalamic explants derived from LEW/N and F344/N rats. The same animal model has been used to investigate the regulatory effect of alpha MSH, an immunosuppressive neurohormone, on IL-1 beta stimulated CRH and AVP secretion. CRH basal release in both strains was similar. However, LEW/N hypothalamic AVP basal secretion was significantly elevated. CRH relative response of LEW/N hypothalamic explants to IL-1 beta stimulation was lower compared to Fischer, which is consistent with their hyporesponsiveness to inflammatory mediators. AVP secretion however, was significantly decreased in hypothalamic explants from both strains after 40 min exposure to IL-1 beta. alpha MSH suppressed basal CRH and AVP release in both LEW/N and F344/N rats and prevented IL-1 beta stimulated CRH secretion in these strains. AVP was further diminished in F344/N explants following incubation with alpha MSH + IL-1 beta, while LEW/N level was significantly elevated. However, AVP levels remained significantly below baseline in explants from both strains after final incubation with IL-1 beta. Although our findings indicate a modulatory action of alpha MSH in HPA axis regulation in vitro, the physiological importance of this phenomenon in Lewis and Fischer rats requires further investigation.